Magnetic thin layers show properties that may differ from their bulk counterparts. Understanding the properties of these systems requires an accurate characterisation of their structure and their morphology, in order to determine the influence of mechanical stresses and reduced sizes. In order to accurately study the elastic properties of thin films, we have developed mechanical testing in-situ coupled with x-ray diffraction [1]. This method is not yet widely used to study such systems. The principle is to apply known stresses to thin films, while intra-granular strains are determined by x-ray diffraction.
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We analyzed the frequency position of spin waves observed by BLS in order to deduce the magnetic characteristic of the studied Nickel layers (Figure 1 ). Their variations under controlled external stress modification enable us to measure some magneto-elastic coupling constants or magnetostrictive coefficients.
In the same time, we can also observe acoustic waves (see figure 2 ) from which we can deduce the average effective elastic constants of the whole material. These average elastic constants will be confronted to elastic constants of each phase founded by x-ray diffraction, after an appropriate homogenization procedure. The knowledge of these elastic properties is necessary for magnetic anisotropy calculation that comes from magnetoelastic coupling. G. Bayreuther, Physical Review B 79, 024419 (2009) 
